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This invention relates generally fo cooling fans 
of the type employed in connectlon with vehicle 
propelling engines for cooling purposes and 
refers more particularly to improvement in fans 
having blades or vanes which decrease in pitch 
as the engine speed increases. 
It is an object of this invention to provide a 
coo]ing ïan having a rotatable hub and having 
a plurality of circumferentia]ly spaced radially 
outwardly extending vanes or blades supported 
on the hub by mountings which, a]though 
ceptionally simple, nevertheless, assure reducing 
the pitch of the various blades when the engine 
speed exceeds a rate where cooling by the fart 
is no longer required or in any case is substan- 
tially reduced. Thus the power required to drive 
the ïan at elevated englne speeds is materially 
reduced and the operating efficiency of the 
gine is greatly increased. 
The foregoing as well as other objects will be 
ruade more apparent as this description pro- 
ceeds, especially when considered in connection 
with the accompanying drawing, wherein: 
Figure 1 is an elevational view of a cooling 
fart embodying the ïeatures of this invention; 
Figure 2 is an eniarged elevational view of a 
part of the fart shown in Figure 1; 
Figure 3 is a view similar fo Figure 2 showing 
the parts in a different position; 
Figure 4 is a sectional view taken on the line 
4--4 of Figure 2; and 
Figure 5 is a sectional view taken on the line 
-- of Figure 2. 
The cooling fart selected herein for the pur- 
pose of illustration comprises a hub |9 and a 
plurality of blades or vanes |. The blades || 
are spaced ïrom each other circumferentially of 
the hub |0 and extend generally radially out- 
wardly from the hub |0. The ïan is especially 
designed for use in connection with an automo- 
brie vehicle propelling engine and the hub |9 is 
designed for attachment to a suitable shaft 
driven by the engine in the usual manner. 
The blades || are formed separately from the 
hub |9 and are mounted on the hub in a manner 
such that the pitch of the blades varies in ac- 
cordance with the magnitude of the forces acting 
on the blades as a result of rotation of the hub 
| 9. The principal forces which act on the blades 
in operation are centrifugal force and the re- 
sistance of the atmosphere to the passage of the 
blades || through it. Generally speaking these 
forces increase as the speed of the engine or the 
speed of the hub |0 increases, and act to reduce 
the pitch of the blades | |. The general arrange- 
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ment ts such that at low speeds when the cir- 
culation of 'air due to the movement of the ve- 
hicle is at a minimum, the pltch of the blades 
|| is ata maximum so that the ïull capacity of 
5 the fart is available to assist in cooling the 
gine. On the other hand, as the speed of the 
engine or hub |9 increases, the pitch of the 
blades || becomes less; and as a result, the fart 
consumes less power and creates less noise at 
10 higher speeds. 
With the above in view, reïerence is ruade 
more in detail to the specific mounting of the 
b]ades | on the hub |0. Ail of the blades  
are supported on the hub 9 by identical mourir- 
15 ings, and accordingly, a description of one 
mounting wi]l suffice for ail As shown in the 
drawing, a bushing |2 is welded, brazed or other- 
wise secured to one side of the hub |0 with its 
axis extending radial]y in relation to the hub 
20 axis, and a second bushing | is similarly se- 
cured to the blade | with its axis aligned with 
the axis of the bushing |2. The bushing | is 
fixed to one side of the blade || at the bottom 
of the latter, and is positioned substantially 
25 midway between the opposite side edges of the 
blade | |. 
The blade | | is held in assembled relation with 
the hub |9 by a stud 4 which extends ïree]y 
through the bushings and bas a head | at the 
3o outer end adapted to seat on the adjacent end 
of the bushing |. The inner end of the stud |4 
extends for some distance below the inner end of 
the bushing 2 and a collar |{} is secured to the 
inner end of the stud by a suitable set screw |. 
35 A suitable coil spring |$ surrounds the inner end 
of the stud |4 between the collar | and the inner 
end of the bushing |2. The coil spring |8 is 
normally under compression and functions o 
yieldably hold the adjacent ends of the bushings 
4O |2 and | in frictional engagement. 
It will be noted particularly from Figures 2 
and 3 of the drawing that the outer end of the 
bushing |2 is fashioned with , generally 
V-shaped recess |9, and the lower end of the 
45 bushing | is formed with a correspondingly 
shaped projection 29. The V-shaped projection 
29 seats in the V-shaped recess | 9 and cooperates 
with the latter in positioning the blade | | at its 
maximum pitch angle with reference to the plane 
50 of rotation of the hub |9, 
It foll0ws from the above that all of the blades 
| | are normally urged by their respective springs 
|8 to positions wherein they extend at the maxi- 
mum pitch angle with respect to the plane of 
55 rotation of the hub. The blades || remain in 



the above position until the forces acting on the 
blades as a result of rotation of the hub l0 over- 
cornes the compression load on the springs I. 
When this occurs the blades ! rotate in the 
direction of the «rrow A (Figures 2 and 3) about 
the studs 4 to reduce the pitch of the blades. 
As the blades ! ! rotate about the ïespective axes 
of the studs 4, the bushings $ secured to the 
blades rotate relative to the bushings 2 secured 
fo the hub ., and as a consequence, the sides 
2! of the V-shaped projections ride outwardly 
on the adjacent sides 22 of the V-shaped recesses 
. If desired these sides may be curved slightly 
fo provide a camming effect and facilitate rock- 
ing of the blades. In any case the blades ! ! are 
displaced outwardly along the respective studs 
4 as they rotate about the latter and the springs 
8 are further compressed. Thus the springs 
in conjunction with the angle of inclination oî 
the V-shaped sides 2! and 22 determine the speed 
of the engine oï.hub   at which the Pitch of the 
blades ! ! is redùced, and anY lesired operating 
characterigtiC may beprovided by changing the 
angle of inclination ofthesides   and 22, and/or 
varying the c0mpresSive loal on the springs; or 
by employing springs 0f different strength. The 
V=shaped .prOjections and recesses a]so coact to 
guide.m0ement of the blades ! relative to the 
hub and assure quiet operation of the fan. 
What I claire as my invention is: 
1. Ina cooling fart, a rotatable hub, a vane ex- 
tending outwardly from the hub and rotatable as 
.a unit with the hub, a bushing secured to the 
hub with-its /axis extending generally radially 
with respect to the hub axis, a second bushing 
secured to the varie in alignment with the first 
bushing, a pivot pin extending through said 
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bushings and having stops at opposite ends, the 
adjacent ends of the bushings having engaging 
surfaces inclined relative to the axis of the pivot 
pin in directions to move the vane outwardly 
5 along said pin in response to the forces acting 
on the varie as a result of rotation of the.hub, and 
a spring surrounding the pin and held under 
compression between the stop at the inner end 
of the pin and the adjacent end of said first 
10 bushing. 
 2. Thecooling 'ïan st ïorh in claire 1 in which 
one bushing bas a generally V-shaped projection 
on the end adjacent the other bushing and the 
latter bas a correspondingly shaped recess for 
-15 receiving said projection. 
3. Thecoling ïan set ïorth in claire 2 in which 
the projection and recess cooperate with one 
other and :With aid spring to yieldably hold the 
varie in a. position wherein it extends at the 
20 maximum pitch angle relative to the hub. 
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